Mapping and sequencing of acetylcholinesterase genes from the platyhelminth blood fluke Schistosoma.
Acetylcholinesterase (AChE) on the surface of the parasitic blood fluke Schistosoma is the likely target for schistosomicidal anticholinesterases. Determination of the molecular structure of this drug target is key for the development of improved anticholinesterase drugs and potentially a novel vaccine. We have recently cloned the cDNA encoding the AChE from the human parasite Schistosoma haematobium and succeeded in expressing functional recombinant protein. We now describe the cloning and molecular characterisation of homologues from two other schistosome species-Schistosoma mansoni and Schistosoma bovis, which are important parasites of man and cattle, respectively, but which differ in their sensitivity to the therapeutic anticholinesterase metrifonate. Comparison of the deduced amino acid sequences revealed that the AChE from all three species posses a high degree of identity, with conservation of all of the residues known to be important for substrate binding and catalytic activity. Also conserved is a unique C-terminal domain which is unusual in that it lacks the consensus for GPI modification, even though the native protein is considered to be GPI-anchored. We have also established the AChE gene structures for all three species and cloned the complete gene for S. haematobium AChE. The gene structure is relatively complex, comprising nine coding exons; the location of the splice sites is identical in all three species, but the size of the introns varies considerably. The two C-terminal splicing sites that are conserved in all species are also present in Schistosoma, but a third C-terminal conserved splicing site which is located 11-13 amino acids upstream of the histidine of the catalytic triad in all invertebrate AChE genes characterised to date is absent. We discuss our findings in the context of the molecular phylogeny of the AChE genes and the potential application to the control of schistosomiasis.